This research estimated Chinese rural residents' willingness to pay for rural solid wastes recycling project. Dichotomous choice format contingent valuation method was employed to diverse rural residents' preference. 4795 Households had been interviewed for collecting primary data, and had been estimated respondents' will by logistic regression model. It indicated that the respondents would refuse to support solid wastes recycling project due to households' income restriction. The mean annual WTP of rural residents were 23.41 Chinese Yuan per household. In conclusion the rural solid wastes recycling project is acceptable and accessible for implementation in Chinese rural area.
Introduction
With the rapidly growth of economy in the past three decades, Chinese living standard has been extraordinarily improved. At the same time, environmental issues in rural area are increasingly deteriorated. Industrial wastes, the excessive using of fertilizers and pesticides are playing important roles in environmental pollution in rural area. Besides, discharging of solid wastes is also aggravating rural environment. In general, rural solid wastes are including: 1) Crop residues, for instance straws, weeds, leaves, cirrus and etc.; 2) Livestock and poultry residues; 3) Agricultural films; 4) Manipulate and domestic wastes [1] .
Discharging of none pre-treated solid wastes in rural area would cause atmospheric, water and soil issues; furthermore it also endangers public benefits in diverse aspects. For instance, rural community environment would be defaced by solid wastes, which would reduce rural living qualities. Moreover, in term of pollution, solid wastes are damaging atmospheric, water and soil, which would be indirectly causing of health issues to residents. However, there still has no appropriate solution for dealing with solid wastes pollution despite of environment being observed damaged in rural China. Hence, environmental preservation is of significantly importance and urgency to rural china. Protection policies should be implemented to improve the living environments and guarantee the public health in rural area.
In this research, a contingent valuation method (CVM) was applied to estimate how much does rural residents would will to pay for ensuring a progressed living environment. Questions which trying to explain are: 1) Would rural residents will to pay for an improved environment? 2) What are the key factors impacting on residents' willingness to pay (WTP)? 3) How much are they going to pay? Based on these questions, questionnaire had been designed and investigated rural residents' willingness-to-pay for pollution reduction.
Literature Review
Contingent valuation method (also known as CVM) is an effective method for evaluation of non-market assets such as environmental resources or public product. Study of CVM began with Ciriacy-Wantrup [2] , after that Davis used the evaluation method in virtual market for empirical analysis of the value of entertainment, which opened the prelude to the practical application of the contingent valuation method [3] . In 1979, Bishop and Heberlein proposed to use dichotomous choice as the guidance technique of contingent valuation method [4] . In 1984, using the result of the questionnaire, Hanemann derived WTP function expression in an economic article [5] . After years of development, at the present dichotomous choice technique has been comprehensively applied as apriority choice to estimate mean of WTP.
Scholars have studied on the contingent valuation method and outcomes were fruitful. Thomas, Vukina, Ada, Wossink discussed the impact of environmental policies on agricultural land values in New Zealand [6] , the conclusion is that price of land in environmental friendly policies areas is higher than that in the areas which did not implement environmental friendly policies. Spellerberg [7] , Balmford, Bruner, Cooper [8] were using the contingent valuation method, estimated the value of biodiversity. Robert, Lorne estimated the value of the agricultural landscape's biological diversity in the Southern Ontario area [9] . Frank, Gregory and Eirivelthon evaluated the value of residential area's land where near the Brazil River [10] .
In recent years, the numbers of using CVM to study the environmental issues has been increased. Tang Keyong used residents's willingness to accept compensation to calculate the environmental costs of Shanghai aquaculture ponds [11] . Yang Meng and Qian Xin used the Logit model with the income limit to discuss the recreation value of the reservoir [12] . Tang Xueyu, Zhang Haipeng and Li Shiping were using the Tobit model to calculate and discuss the willingness to pay of farmers on non-point source pollution control [13] . Using a valuation method, Jin Jianjun estimated the economic value of farmland protection policies [14] .
To monetize the value of environmental assessment is one of the main directions of environmental resource management. The advantage of this method is that it can quantify the value of the processing resources and the environment, in order to reduce the difficulty in comparison of value between environmental resources and others that may have market value. It also has huge significance for developing of environmental policy, environmental impact assessment and other aspects of the economy.
Materials and Methods

Questionnaire Design
The questionnaire was consisting of 4 sections: 1) backgrounds introduction; 2) referendum questions; 3) socioeconomics questions; 4) psychological questions and pollution awareness questions. At the first section questionnaire provided the backgrounds information to explain current environmental issues in rural area and described to respondents the details of rural solid wastes recycling project which they would vote for. The second section is meant to explore respondents' attitude about willingness-to-pay for solid waste recycling project. In the third section, respondents were required to provide personal socioeconomics information, such as: gender, age level, years of study, and sources of income, how many children and elders in family, household income (Chinese Yuan), etc. In the last section, the respondents were required to give their views of attitude for solid waste discharging and environmental pollutions.
The questionnaire had applied closed-end questions to derive the respondents' preference: referendum choice questions were provided to ask respondents if they would accept to pay for the project or not, and subject to their answers, another adjusted bid value was given to them, for repeating twice until their final preference revealed. Therefore it would come up with 6 different answers: YYY, YYN, YN, NNN, NNY and NY, and the results would available at 
Data Collection
CVM has various methods to collect data, such as household interviews, mail questionnaires, telephone survey and E-mailed questionnaires. However, the internet infrastructure has serious deficiencies in Chinese rural areas. The internet questionnaires were inaccessible to the most of rural residents. Thus, in where employed household interviews to collect demographic, cognitive valuation, psychological data in this research.
Fortunately the numerous household data had been collected through questionnaires and had been approached in summer 2013, from April to August. The survey covered 30 provinces of China, including Hebei, Shandong, Henan, Anhui and etc. There were 157 questionnaires has been removed due to missing information, and 4638 completed questionnaires has been employed in this study and the descriptive statistics is available at Table 2 .
As an expectable result, the gender is consisting of male by 51.35% and the gender ratio of the survey data is 1.055 (male:female). Age level: In general, over 60% of respondents were 30 -49 year old; about 18% of the respondents for 18 -19 year old; about 18% of the total population were 50 to 59 years old and over 60. Education level, 46% of respondents had basic education, 23% of respondents had secondary education and 30% of respondents had tertiary education. With respect to income, the households' average annual income was 14,000 -1600$. Therefore, this survey can accurately reflect the real condition of rural residents. The survey revealed that 58% of respondents expressed their willingness-to-pay for pollution reduction while 24% declined, and 16% of respondents did not provide their attitudes.
Methodology
In this research, the contingent valuation method (CVM) has been employed to obtain respondents' will and applied Hanemann's method to evaluate respondents' mean WTP which were mentioned in Section 2, the respondents' answer for pollution reduction expressed as follow:
y a bX cT r = + + + where y is the respondents' choice from each alternative; X indicates socioeconomic factors that would influence y; and T is the bid value for WTP; a, b, c are parameters and r is error. Consequently, the logistic regression had been applied to compute respondents' WTP due to characteristic of y. As the expected probabilities of "yes" and "no" are the same, thus if 0 T > , the expected WTP is: 
Results and Analysis
Descriptive Analysis
Whether the rural household leaders financially support the project is presented in Table 3 . It is revealed that over 92% of respondents believe that the solid wastes recycling project should be implemented in China rural area, nevertheless, only 59.46% of respondents would agree to be charged by approaching the project. In another side, it is up to 40.54% (1944 individuals) respondents refused to support the project financially. Thus it implied that the rural solid wastes recycling project is acceptable to most of rural residents in conception. Nonetheless, it is unacceptable in finance. That is a truly dilemma for implementing the rural solid waste recycling project in Chinese rural area. The percentage of population who were willing to pay for the project is not as much as its demands. In general, there are two reasons might be intercepting to explain this phenomenon: 1) China rural residents have not form concepts of environmental protection as a developing country. They are used to having the lifestyle as natural economics era with outmoded customs; 2) Basis of the externality theory, the environment could be considered as a sort of element which is involved with external benefits or costs. Consequently, rational individuals would prefer to optimize their utilities to achieve maximum conditions. Therefore, as a rational rural resident, they would ordinarily deposit solid wastes with methods which would meet their maximum utilities, for instance, exposing wastes in remote places without pre-treatment. Both of reasons would cause the phenomenal above. Therefore, to discover factors that impact on rural residents' preferences is the initialized path to understand why and how rural residents would reject or accept to financially support the rural solid wastes recycling project. Table 4 presented the respondents' reasons that rejected to financially support the project. There are 23% residents refusing financial support due to the project is doubtable to achieve its aim. With respect to household Table 4 . Reasons of refusing financial support.
Reason % Government would not use the money for the project 17%
Satisfied with current condition 5%
The project could not achieve its aim 23%
The project is not qualified to the personal aim 7%
Prefer other methods to support rather than financial methods 17%
Unable to afford the cost 17%
It should be done by government 8%
Etc. 6% income restriction, over 17% respondents were not afford the project fees as an extra costs, while 17% of respondents would prefer other methods to support the project, for instance to be a volunteer and etc. Moreover, about 17% of respondents believed that the government would use charging fees in another purpose instead of using it for the project, while about 7% of respondents refused to support because of the project would not achieve their personal aims. In addition, there were 8% of respondents consider the environmental protection should be done by government not by rural residents, and 5% of respondents satisfied by current condition and consider the project is unnecessary.
Estimate the Rejected Respondents
The logistics model had been employed in this study to estimate the influences of respondents who rejected to financially support the project.
(1) Socioeconomics variables: based on the results in Table 5 , the gender and income level were only two socioeconomics variables which were statistically significant. As the result, male would have more 20.6% probabilities to reject supporting the project than female. Moreover, the rejecting probabilities would be decreased by 7% while the increasing of household income level by 1. As the estimation that the top income households would be 48% probabilities to reject supporting project in finance than the lowest income households in this study. Furthermore, the rest of socioeconomics variables were not statistically significant.
(2) Psychological variables: subject to the regression's results in Table 5 , 3 attitude variables would be significant interpretation. Respondents frequently considered possible methods to solve rural solid wastes pollution would have lower probabilities to reject by 11%. The rejection ratio of frequently considered respondents is 62% to the infrequently considered respondents. Thus in term of maximized individuals' utilities, the more residents concerned the environment around them, the smaller probabilities they would reject to support the project in finance. By contrast, to residents, who believe discharging solid waste in rural China is necessarily to their lifestyle, have higher probabilities to reject supporting the project by 46%. Moreover, once a respondent considered that the rural area solid wastes would no need to be controlled, the probabilities to reject would raised up to 10%. Therefore, they would have no demands for environmental protection and they were used to discharging solid wastes as a part of lifestyle. There was no doubting that those respondents rejected to support the project.
Furthermore, residents who believe their discharging behaviors were infected by their neighbors would have lower probabilities to reject supporting the project by 34%. Employing the externality theory would thoroughly explain their choice. As a developing country, most of the rural areas in China are suffering in uncompleted infrastruction and inefficient public service system despite to the fact that China has achieved economic success in the past three decades. Rural residents discharge solid wastes in rough methods for purposes of reducing their time, labor, and economic costs. In addition, with a restricted income level, they had no motivations to consider environment as a priority than other sectors. In consequences, as long as they realized that their neighbors discharging wastes in a rough way, they would act in the exactly same way for psychological equilibrium.
Moreover, the rejection ratio would be reduced by 37% if residents were aware of lacking, in techniques and related resources, which would cause solid wastes discharging. Thus those respondents had motivation to financially support the project for improved living environment.
(3) Pollution awareness variables: according to the result of rejection model, the pollution awareness variables were not significantly influencing respondents' choices. The possible explanation is that, on Table 2 , up to 46% of respondents were not well educated (9 years or less in school), while they were in short of knowledge to understand the dangers of solid wastes pollution. In addition, only half of the respondents would distinguish the natural hazardousness of solid wastes pollution. And 60% of them in total could understand solid wastes pollution may cause psychical harms. In average, most of the rural residents were unnoticed about discharging solid wastes.
Estimating Mean Willingness-To-Pay
With respect to the Table 6 , it was employing the STATA to estimate the logistic regressions of two models (WTP > 0 and WTP ≥ 0).
Based on the results, the mean WTP would be computed with following equation:
( ) In this research the sample were randomly selected through all reigns in Chinese rural area. Thus the sample would be able to represent the Chinese rural households. Respecting to the China statistic year book 2013 [15] , the amount of households was 266.0697 million in rural china. Therefore, Chinese rural households would be willing to pay for solid wastes recycling project for 4.9023 billion and 6.23 billion Chinese Yuan per year.
Conclusions
The initial objective of this research was to evaluate rural residents' economic valuations for solid wastes recycling project. The important ingredients in this research were to understand whether rural residents were willing to pay for the project. It will be helpful to politician when making rural environmental public policies. Out of 4795 households, 59.46% were willing to pay, otherwise the rest would decline. In general, rural residents mean WTP is annual 23.41 Chinese Yuan per household. However, they would reject to pay for project due to reasons, for example, income restriction, distrust to government, diverse expectation to the project and etc. moreover, in this research also estimated preference influencing of socioeconomics, psychology and pollution awareness which were may cause rural residents to accept or reject supporting project in finance.
The Contingent Valuation Method is necessarily helpful for rural environment preservation. The results would be concerned in further studies for making public policies.
